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(57) Abstract: 



PURPOSE: A semiconductor package and a 
manufacturing method thereof are provided to 
enable a reduction in thickness of the 
package by using an improved wire bonding 
process for reducing a wire loop height. 

CONSTITUTION: In the package, a 
semiconductor chip(14) is mounted on a die 
pad(10) of the lead frame by an adhesiveO 3). 
Pads(14a) of the chip(14) are respectively 
coupled to inner leads(12a) of the lead frame 
through bonding wires(15). The chip(14) and 
the inner leads(12a) are molded in a molding 
resin(16), but outer leads(12b) of the lead 
frame are downwardly bent out of the molding 
resin(16). In particular, the respective bonding 
wires(15) are ball-bonded to the inner leads 
(12a) and stitch-bonded to the pads(14a). 
Accordingly, the wire loop height(G) of the 
bonding wires(15) is reduced, and thus the 
thickness(PH) of the package is reduced. In 
addition, to prevent a short circuit caused by 
a wire sagging, an insulating layer is coated 
on edges of the chip(14) and around the pads 
(14a). 
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0| gtag SfOIOj ^9 »HSI ¥5 ^OIM y§2S« 8fS HH5HX|g 4= BJEM UH3IXI u n a 

ssaoii as som. 

52 HH5IXI2J 3^, EHHM 1Xl- I^Sl UMm ^, 2»£ LH¥£IH&0ll ^El M (St itch) HHH 

21- LH¥£IE^i i^§2SMi big ^H^0|2J tt£0|| . 

01 »8S 2\0\0\ S§i 3Hfi» 2°^, LH¥£IH#0ll ^X\ i^Sl AIAIS! EHH01I 2»S ^EIxl^SM AIAI81 

01 EH5MXI m&QUM 2f0|CH ¥H a^¥flW»2l S0IM 50m 01 # fe*SSSM| eeHSj S99UIB 0ISW01 TS0P, TQFP 
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[^§2J as] 

ae» aai 

J9l1£fe ^BH J I ^ Oil life 2H3IXI2J ^E, 

SI2Efc Ol ^g2| tfA|0||0|| Die eh£E» HH3IXI2] 
*ll3£fe XII2E2I 2¥(A) ^CH£, 

*ll4£fe Ol 2fO|Oi 751 UEHHte AfAISOIIQ. 

*il5£*r Ol ^A10|J2J EH 51 XI S BIjMPI uau bj JH BHSOIO. 

[»ag aa] 

Ol i§8 &£fl| HH^I XI CHI BB ^o^, mm &0\O] »g|o| ?H^2§ ¥5 feOlg bi»o£M| gjg ^ 

sxppi2i a^e^a a ys*ii smsi sgsiasi s^pchi ma asa dim D\gj\&m oise p»oi^ :>n 

551 D. g^fe S AhOl^ , gje^ e» go) 3?ta 4*^6^1 @Q. 2 Xf HI MSI 4r 

8 S^sfOil 0}E 6iS BBIStB ^loH/dfe »£» HH3IXI5J jh^OI ifi^ £JH 21 CK 



emwn hh^ixi ^aa. ^a» * iQuifests sin oiae a a 011 21 gens] nn3ixioii/d n 

^£ flB 2£ *J Si! (Surface Mounting Type) S«8K» ^§£0j|/d 8^ £012 2iCf. 

#}| *J3S HH5IXI, Mia MOI TSOPtThin Small Outline Package), TQFP(Thin Quad Flat Package)M@ 21^21 2fO| 
0\ ^9^25 HSEHfe a 0H¥ gf^ffl ^2«2I S0J(Small Outline J-form Package)01l dlSKM 3 

^2] is ?mi\ Nsoii nH3ixi «?« s xh^si ni5g§^ &e saisoi msa. 
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6Pi 52 umm iiH3ixi£j aioiiB »i 1 e«i uemisiP. ai 1 £^ een2j tsop2j b^^oip. ^buhi tsop^ £iH h 

aig]2| PO|EHH(10)&QII a*f»l(13)B 0H3H»O| WEH 8(14)01 3 4901 6PI BEfl 8(14)21 EHH(14a)2l- LH 

¥BIH(12a)fe S(Au) SS| D|Aj| g^flE! 2|0|0i(15)^ S 3 CH SIP. 3&II2 2J-0I CH ( 15) ^ CHI LH¥EI 

H(12a)S 5B»fe 8(14)01 ggNHI 8D\ LH¥BI H( 12a)WX| £H^XI(16)^ MS£I01 SiP. 

XI 2l¥dlH(12b)e^ SUfa^HOI sip. 

Ah^j eh^ixi^ ^xh 2101 ch ( is)^j ¥H(ioop) ^o\m &mmo\ imm §£2j s^t sj 

s in 3 1 xi m «e»3 sip-, nau ysa a (14)21 ^oi^hi war, asai a(u) e2j &8h¥M chi 

?-|MH= £84**1(16), ^ B*£fll 8(14) «2| 4*XI¥ffll, £1 = H£| 4*XI ¥WIOil 2J6H ^SSKHI S3IPI- SIP. 

481, £PI ¥5 ^OlSfr gfg EH5MXI2] *J§!OII g£|t fl^F SJ^r 3S0ICK 01 ^01 S«|2F »a» ^BH2| EH3IXI 

bsexii 8(u)e &xhspi ?i& poiehhoopi- LH¥EiHd2a)ap wai an H^ii^e suiana. aoia*KDie 

attach) 5§i 6! AW 01 E| E. HaiS2J P0|IIHH(10)^01I »£fl| 8(14)S a*tM(13)» DH^H 61-01 H4AiaP. 

QOiaaf 5§ B*£MI 8(14)01 PO|flHH(10)^OII BIH HEIIgJg G| El M^(Heater block) ^011 §3^2, 190 

-330*0 ;H£J2 3HSia£l(SEAI»XI 8te)LHOII Sl = S(Au) 2fOIOj£| SOII £PI ^»B(EPO; Electrical flame 

off)S XBalDS SSmOl, £PI MM 3H»adl (Cap! I iary)^ B*ESI 8(14)21 HHE(14a)01i ^Sei" B4AI 
HO. OlffH 3H I! 3 £1011 sMIUM EPWOI MOil 2ii ^H. MM etsnTOI HHH(14a)&0il ^HBI^Oi BWOI 

»a. 

&J\ EH H( 14a) Oil m I^gi 4IAIS 3l^6HAi 9Httaia> ^3 &£A|^J Pi L4l¥£IE(12a)S f§^ ¥i £fflBII 
01^^ 6IAI6KQ, 2»S LH¥BI = (12a)»0l 2» ^EIxl^gM «»HS ^§^§#2] ¥5 ^01 Oil SOI KEfll 8(14) 
B0IIAI¥H2| 4sOI(GPI- ^2^2? is^l gfe S SS^WIE ^^IPI- ^^ehP. 

U¥dlH(12a)fe HH3IXI2] 9S0II BEfl S(14)S 3MP ?l^0|| ^xl^H^ 2fOICH ^SAI ¥5^1 

8(14)0ilA| g^^Oil Ufa W3\J\ e(top)OI|A1 2f0| CH ( 15) WX|2| J\ BPf BO^ g§ ^^S0| Oia^D) MSAI MtiS 
^oj^ g26fDt> g^^ M3\7\ ¥WI(PH)M ^loHAI^ 2fO|CH XHS£f £9tib|?t 311, gBH2J 

2101 CH ^g^Ai hh 31 XI ^XHl CHI SE^e 01 X|^ ¥H ^OIM 150/^ OI6f^ ^XISPPI- OiBi^DI IE 5§i ^61 

o^oj He(Tilt)^ ttaaDIBE SFOICH^h HH3IXI ^|o^ BS8^| Sl£r ^^01 H 5 ^S2S ¥5 ^OIM 

p^ ^ si^ &aoi ssmp. se^, ^ei8 eh^ixi^j s^oii ?io\m, m m^9\ qb hhh^j =?^ji e^moi £f 

0101 xHS(Sagging) B4BAI BJEHI 8HF SfOICH^h &^£l^ m&0\ 

01 &g°J 2fO|CH ^§21 ^H^j2^ ¥5 ^OIM ^^^^^1 ^l^lf^F §01^ ^£x|| EH 3 1 XI ^ Zl Xil^^S 

m fllSS^ CHI SIP. 

Ah^|2| =^!S ^^6PI 01 BIH Hfi||gj2| POIEHH^OII S^HIS DH^H ohO^ ^£MI 801 §^92, ^ 

D\ Vi^n 82J P4-^H2j EHH^ P40H2] L4l¥BIH^g 2i-0|CHS ^^312, £PI 2fOICH LH¥dlH 

M 4^1 ^£X1I 801 SSOII ¥IXI6h£^ ^^1 LH¥£IH^XI ^^^X|^ iSEIOI, MS3XI Sf^ 2j¥dlHM^ 

wsra^sai BfEja eh^ixioii ^chai, 2101 ch^ ¥h ^ois apt ^im-ot m^soi lh¥£ihoii 

U-gSIIQ, ^EIxl^SOl ^Ol EHHOII 0l¥CHX|ffl, ei£x|| 82| 0||X|¥^2f EHH2J 2J^0il 2101 01 xHSOil 2iSl- 

STXIS ?le!- l^M^OI BUS 5!^ 6fe ^£x1l EH 31 XI S XIIS^P. 

Ah^jsi- SS6PI 01 ^SOH WtB ^£^1 EH 31 XI 2| X115^S&, P4=2J LH¥d|H3h §^9 £|H °ai£J2j Ef 

OIHHE^OII P^3H2J EHHM ffiEfl Hi S^APIfe S§i, 3H^E.He.|0|| 9 49 01 Sl^ ^§XH^2| ^9 2fO|Oi2J 

5B0II MM g§l, £P1 Ui¥E|^ ^011 1^ i^Sl ^A|^ ^ 3HSE1£IM ^^I^^AI^EPf ^SB^i o\ 

01 ^31 EH H Oil. ^Elxl^Sg ^Alofe 51g 1AWISS §H& 4 s El" 3 &.^6fe 210101 ggggHf, £PI St£ 

XII 8, ^9 2^0101 U £IH H3lgje SBAIS EH3IXI gx-jlS S§§ M»fc &£» HH3IXI »isaa0|| S!Oi 



M, ^Ex|| as S^AI^Ife ^§£011 2fO|CH xHSOil 2\m Ef^j- g§ SXia 9IW01 flHE ^$\QU i^iii 

5§i CH SSSfc ^§2? ^Exll HH3IXI ms^i HI3BCK 

oim, ii¥a esi asstoi 01 g^goii etEMi eh^ixi ^ 3 xiis^se &ahsi aasch 

HI 2 £^ 01 &S2| ^AlOilOil CQ-^ HH3IXI2J B^EOlCh ^g2] E2|£j- ^EU2f g Si ¥^011 Q\m E3¥sfe § 

M 2 E01I UEftf dfa UOI, BIH Hai£J2| a 01 HUE ( 10)^011 §^HI(13)M DH^H SKM »£XH §(14)01 SSfSOl 

&3I SEMI S( 14)21 IIHE(14a)2J- LH¥aE(12a)fe 2*0101(15)^ g^EJCH SICK 0101, £M 2[0ICH(15)^ M 

eSOl LH¥£|H(12a)#0|| S^SIi, ^EIxl^SOl #3| HHE(14a)OII OI¥OI« «3I ME (14a) ^flOllte 

(17) 01IS MOi aaoiDIE(Polyimide)gO| 3gEjO| 3£|H 5101 CH ( 15) S^Oll LH¥B|H(12a)M SS»fc 

sea a( 14)01 gaoii ^xi we^ &:>i m¥a = (i2a)w» ag^xid6)^ gasjcn ao. 

OIHB EH3IJI ^^OilAi , 2H3IXI feOI(PH)OII 3S§ Dlxl^ ^0| 01IS MCH SExll a(14)2| ^OilA1¥Ei ^OI(G)^^ 

&E» §J(14)if LH¥ 3E(12a) MOI feOI(d) BM g£U2] 3 5*011 dloH ^OfSM tt 4= 9XQ . 

01 3?, DHE(14a)#2| ^Elxl^SOil 2J6H »E«I 8(14) 0{|XI¥OilA1 ^9 2f0l0)(15p|- B^il J^&OU CHS CHbiaiS 
£, XII 3 E2j fi¥(A) ^CHEOil UBB »0I, &ESI S(14)S| HHE(14a) 21^011 m&mm(M)m 3§i 3[0\ 2f0| 

CH xHSOII 2| B B^f »XI»E* »»CL 

HI 4 Efe- 01 ^92) 2} 01 01 ^§ UEILHfer AI-AIEOI Q . BOIHKTie bar)(11)S XIXIEJ01 2i!=r WOIHHH( 10)21- , □ 

40H2J Uj¥£|H(12a)^h S«@ HE HS1IS0I D^EJH, &2I Of OIME( 10)^011 &EMI 11(14)01 1JXHEJ01 HQ. SEMI 
a (14)21 HHE(14a)2f LH¥aE( 12a)2.K)||fe 2fO|01(15)S ^^EJCH SACK £>0| 2fOI01(15)fe LH¥aE( 12a) Oil 

M^SOI EII2, EHE(12a)011 ^Elxl^gOl 01* 01 XI 2JLQ . HHE( 14a)4 h 0|| ^EIxl^SOl 01*01X1 913 \ HH^Oll 2fOI 
0i(15)2f HHE(14a) OHXI¥^Oil A] B^2J ^^^0| SAP. OIM ^X|6^| $\5[0\ ^£x1IU(14) OilXIV^if HHE(14a) 

oil ^se^d7)£ 3HEjoi ao. 

EE eh ^EIS ^SA| , ^ e[ ^SEfll S HHH2F EhB ^Exll a HUE ZtM £[0|0j^ 2!^^ S^OilE ^>0| 2| 

n 9 HUE 21^011 28S2SMI 2I0ICH xHSOil fi|B M^M 4= SIP- . ^¥Dls(AI) E^ 3 ST 

EHE(14a)01lfe ^EIxI^SOII Sie EDOIXIB m<M 4 2iE^ dH B| CH Dil^S §^A|^ ^E ad. 

0121 ^P^g 01 ^S0|| Wtm ^El EH3IXI2I Hl^^Sg ^S§[Cf. 

aa, ooia«r sssoii 2^0101 xhsoii 21a b^ mmm sum ^ sn^m ^esi a 21 nHE(ua) ^^ioii meioiqie 
e2i m&mm(w)^ agea. 

^^^^(17) 3U0I HEM a(14)B ^^2] ai^»Ho £ q 0 | §S[g§§ AIAIBQ. 

^^M^(17)0| 389 ^Exl a(14)0l a0IHHE(10)0ll ate £IE aiE1M^(Heater block)?!01l 

H, 190-300°C IE ^H£IH 3H«aa(EA|8JXI STM)LH0il ^(Au) 2[0|CH2| i§01l S^l ^Eh3£ M(Bal I )M §^ 

WOI. fef^l MS ?Hliaa^ LH¥aE(12a)01l H9& o^^o^ a«TA|?l 1» i^Si 6IAIBQ. 01 CH , 3Hfiaa ?I0|| 

21010] M^Hl=r ^H^£IOI SO. 2f0|CH XH^^AI ^(Au) ^(Au) 1^31, ?a(Cu) Efe ?a(Cu) 

OIS^ 4^ 2iD. 

^>^l LH¥aE(12a)&0ll 1x1- I^SI MA\m ^, ^l^sHAj g a 2.1 M ^^i^^AI^CP^ 4S6^i 8h01 EHE(14a)£ 
¥S SfflaiOI^M ftlAISm, MBiaaa IIHE(14a)0ll 2X^ ^Elxl^ge tfAiem. 2xf ^ElXl^ge AlAItt CLHOil^ 21 
0101 iBE^f ^51^01 2I0I01S B^(??)A|340t 8tD| 01^^11 S2SMI BS UhOIBOl 01*0130. 

^0121 ^gog 2fO|01^90l fllM^ MESS! >1x1 a[S AH5MXIM SSffD. 



M 5 £(HIA|^ TS0P oj 01 ttS2| MM Oil Oil CfB TS0P2J =A| Oil UEfHJ £^0|CK ¥s: P1^ 0| 

ttaoy cq-e hhe?ixioih, P2^ ^sh°j hh^ixioid. seb, eh5?ixi boiai aoiwwxisi aoiom. Gfe 

soiiai aoioiwxisi soioicl oi ssoiiai seh^oii vim oi gjg ^i^oii 21 e m 9 1x121 ^oi^f qh°- yoi- 

^l^o^ s H ^ 0 |^ g^oj go fiQ ^ om ^ ohg @ ggf ^ J12U, LH¥&IH(12a)& 81(14)21 ^ 

oia nail' 3^ nH^ixi a a 011 /h 21-0101 =5 «^¥«wxi2i ijokdm 50/^01^ ^§^^am s^g m?\x\m Mmm 
oi&m a 01 01 m^ou °\mm, &m^o\\t= ±E\x\g%m MMmn, m¥aHoiite i^si ^ai&°^am ^bh2] gg§ 

blfi OlSShOI TSOP, TQFP H2j stSW^IXia SI SIT 4 s 2iCL 



S^S 1. BIH HBIISSJ WOIIIHH&OII S^XHM OH^HSKH BEfll HOI a*fEI2, &OI S£| Q40H2] HHH2I- 

0401121 m¥a = 2*e £foioi^ idsjn, °j-oi ch ^oii m¥an§ ss»fe &^x\\ soi e 

gTOII ?lxl6|£^ &}| LH¥£IH^X| £Jii^XI^ MSSJXI 2I¥BI = «S 8[%*m^2lJ\\ HH3I 

XI CHI %LO\M t 2f0|0i^ fn ^ 0 |g ^Jl »}| ASK* M^SOI Uj¥B|HOf| agSIl, ^Elxl^gOl &J\ HHH 

Oil 01 ¥01 XI Of, #2| S£| Oil XI ¥S 31- IWH2J 2|3frO|| £[0101 xH S CHI 2|B o, moj ^o^sjQI 3§9 

3§ ^§2^ »fe ysxii nH3ixi. 

S^PS 2. XII 1ST Oil 2101 AH , i^iic MaoiOIH(Polyimide)£! Wfe yEa flH^IXI. 

3. HI 1ST Oil HOiAl, 6K7| 2fO|012] XH^tz S(Au), ?a(Cu) £fe 2*zf2| tt3B s q]^ mU oi 

6fe »Efl| M3IXI. 

S?S 4. 4^ LH¥£l£^h £IH H3IS2I aoiUHH^OII a40H2| EHHM &£Efl Si S*fA|9|fe g 

suf, ^Hsaaoii s*raoi h^ ^sxh^hi 2foioi°j seoii mm s^a^ g§nf, ^i ui¥aH^oii i» m^s 
m ^Aith m imziEtm ^^^m^lqd\ 48§fai moi ^^i ehhoii 2»^ ^Eixi^se ^Aim^ \Mo\m^ 
s aHS y^a^ 210101 gssii, ^,01 ^£xii u, 210101 ^ an ^bii^m m^ai^ hh^ixi gx-iis 9 

£5fe g§§ S&afe ei£xj| EH 51 XI HI^^^OII %LO\M, ^£X1I Hi §^A|5|i= g§201| 21-010] xHSOli S|& 

^XIS «8K)I 4^1 IIHE. ^flOII I^Iil 2§6fb g§i CH S^Sfe 5!S ^§2^ Sfe ^£xll EH5IXI Hl^ 

S^PS 5. HI4S01I aCHAi, 6f5| 1211^ saoi DIH(Polyimide)^ 9^3^ 3S* ^§2^ 6fe aEfll HH 31 XI 

S^PS 6. H490II H01A1, ^El xl^S QIOIXIM ^01^1 $\t\0\ #D\ ^£xj| iJi S«fA|3lt gSSOII 6f^| EH^OII 

m a oi Qii^a s^m^ s§§ ch s&ai^ ^§2^ mt= ^£xii hh^ixi xii^^a. 

S^S 7. SI4S0II HCHA1, ^Ol 2I0ICH 5SA| 2|0| Olfe ^(Au), ^a(Cu) SEfe ^^2] IJ^g g 0]± 
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